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(54) IMAGE PROCESSING SYSTEM AND IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce defects of C^m J) 

image color information such as tone jumping 
phenomenon in image processing by correcting 
received image data through the use of a set 
correction condition and transferring the corrected 
image data to a host computer. 
SOLUTION: Image reading in a reflection original 
mode or image reading in a transparent original mode 
is selected on the basis of an instruction entered by 
user (S42). Finally a monitor on which a read image 
is outputted is selected (S43). A host computer 
calculates a gamma curve and a masking coefficient 
that are to be sent to a scanner from the host 
computer (S44). The scanner sets the gamma curve 

and the masking coefficient that are sent from the host computer to a gamma curve 
conversion processing circuit and a masking processing circuit (S45). The scanner starts 
image reading, transfers image data to the host computer (S46) and an application of the 
host computer receives the image data and outputs the data to the monitor (S47). 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the image processing system which consists of applications stored in the host 
computer corresponding to an image processing system and this image processing system. 
Said image processing system has the image-processing means which consists of hard 
circuits which can realize the image processing in the number of bits higher than 
application. Said application It has a synthetic means to compound the amendment 
conditions stored in the profile according to each of an input unit and an output unit. 
Transmit the amendment conditions compounded with said synthetic means from said 
host computer to said image processing system, set it as said image-processing means, and 
it sets for said image-processing means. The image processing system characterized by 
amending the image data inputted from said input device using said set-up amendment 
conditions, and transmitting to said host computer. 

[Claim 2] A conversion means to change into the picture signal according to an output unit 
the picture signal inputted from the input unit, A receiving means to receive the 
conversion conditions generated by compounding the conversion conditions stored in each 
of the profile corresponding to said input unit, and the profile corresponding to said output 
unit from an external device, The image processing system characterized by having a 
setting means to set said received conversion conditions as said conversion means, and a 
transmitting means to transmit the picture signal according to said output unit changed 
by said conversion means to said external device. 

[Claim 3] Said image processing system is an image processing system according to claim 2 
characterized by being controlled by application of said external device. 
[Claim 4] It is the image processing system according to claim 3 which said external device 
has a maintenance means to hold two or more profiles, and is characterized by choosing the 
profile corresponding to said output unit based on the class of output unit chosen as the 
user using the user interface of said application. 

[Claim 5] Transform processing performed with said conversion means is an image 
processing system according to claim 2 characterized by using the larger number of bits 
than transform processing performed by said external device. 

[Claim 6] Said composition which said conversion means performs said conversion using a 
hard circuit, and is performed by said external device is an image processing system 
according to claim 2 characterized by being carried out in software. 
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[Claim 7] Said input unit is an image processing system according to claim 2 characterized 
by reading a transparency manuscript. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system and 

equipment which change a picture signal. 

[0002] 

[Description of the Prior Art] Generally, the chrominance signal of the image acquired 
from image readers (a scanner, digital camera, etc.) changes with the classes and 
manufacturers of the equipment. Moreover, also in image output units (a monitor, a 
printer, copying machine, etc.), when the same chrominance signal is transmitted and 
image formation is performed based on the chrominance signal, the tints of the image 
formed of the class and manufacturer of the equipment differ. 

[0003] This cause makes a mistake in calling at the color space currently treated (a RGB 
system, CMYK system, etc.), and is based on an image reader property or an output unit 
property in many cases. In recent years, color matching processing using the profile the 
amendment conditions according to the image reader property and output unit property 
which are processing of realizing matching of an I/O image are indicated to be is performed. 
[0004] The fundamental concept of color matching processing is explained using drawing 
IQ. 

[0005] The chrominance signal acquired with a certain image reader is changed into the 
system (XYZ system) which is not once dependent on the color space of an image reader 
system, or the property of an equipment proper. And by performing color conversion 
according to an output unit further to the chrominance signal changed into the system, it is 
possible to realize color reproduction independent of the color space treated with an image 
reader or an image output unit or a device property. That to which the chrominance -signal 
conversion to the time of changing into XYZ space the chrominance signal acquired from 
the image reader and an image output unit from XYZ space is called the profile which 
stored the parameter for color conversion is used. 

[0006] In order to transpose the chrominance signal of a reader to a XYZ system color space 
or to transpose the chrominance signal in a XYZ system color space to the chrominance 
signal of an output unit, chrominance -signal color mixture for every component of a 
chrominance signal is performed, or the amendment conditions for carrying out (gamma 
curve conversion) of changing the output value over (masking processing) or the input of 
each chrominance signal are needed beforehand. Such a masking multiplier, the multiplier 
for gamma curve conversion, or the set of a table is stored in the profile. 
[0007] One profile is determined to one image reader. One is similarly determined to one 
image output unit. 
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[0008] An image is read in a scanner and ****** of the color matching processing in a 
series of actuation of outputting to a monitor is explained using drawing 11 . 
[0009] The application software for acquiring a picture signal from a scanner is started 
(Sill). Next, a monitor to output a picture signal is chosen (S112). Then, a picture signal is 
transmitted to a host computer using the already started application software for picture 
signal reading (Si 13). And to the transmitted picture signal, amendment processing is 
performed using the profile for scanners (SI 14), and amendment processing is performed 
using the chosen profile for monitors (Si 15). Finally a picture signal is outputted to a 
monitor (Si 16). 

[00 10] Like drawing 12 , generally the amendment processing using the profile 121 for 
scanners performs color correction of the flow "gamma curve conversion" -> "masking 
processing", and the RGB code depending on a scanner is changed into the XYZ signal 
independent of equipment. On the other hand, the amendment processing using the profile 
122 for monitors performs color correction of the flow "masking processing" ■> "gamma 
curve conversion", and a XYZ signal is changed into the RGB code depending on a monitor. 
[0011] Although it has the function of color matching in the operation system of a host 
computer, it is common to be carried out with a certain fixed gradation depth. 
[0012] In reflection copy reading, there is little need of **(ing) gradation depth in an image 
processing since it is aimed general at printed matter in many cases, but since the target 
manuscript is a film for cameras in many cases in the case of a transparency manuscript, 
performing the image processing in deeper gradation depth is called for. 
[0013] 

[Problem(s) to be Solved by the Invention] In the conventional color matching which 
operation system is preparing, in order that depth may change into a n bit output picture 
signal the input picture signal whose depth is n bits using data processing whose depth is n 
bits, it becomes the cause by which the gradation jump phenomenon of an output image 
arises and image color information is missing. 

[0014] Although an image reader is possible for 12-bit chrominance-signal processing, 
supposing the color matching itself has especially only the throughput which is 8 bits, four 
of 12 bits will become a meaningless signal value. 

[0015] Then, this application the 1st invention aims at making lack of image color 
information including the gradation jump phenomenon in an image processing mitigate. 
[0016] Moreover, this application the 2nd invention performs a role assignment 
appropriately according to the function of an external device and an image processing 
system, and it aims at enabling it to realize an efficient and highly precise image 
processing. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st 
image processing system of this application It is the image processing system which 
consists of applications stored in the host computer corresponding to an image processing 
system and this image processing system. Said image processing system has the 
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image-processing means which consists of hard circuits which can realize the image 
processing in the number of bits higher than application. Said application It has a 
synthetic means to compound the amendment conditions stored in the profile according to 
each of an input unit and an output unit. Transmit the amendment conditions compounded 
with said synthetic means from said host computer to said image processing system, set it 
as said image-processing means, and it sets for said image-processing means. The image 
data inputted from said input device using said set-up amendment conditions is amended, 
and it is characterized by transmitting to said host computer. 

[0018] Moreover, a conversion means to change into the picture signal according to an 
output unit the picture signal into which the 2nd image processing system of this 
application was inputted from the input unit, A receiving means to receive the conversion 
conditions generated by compounding the conversion conditions stored in each of the 
profile corresponding to said input unit, and the profile corresponding to said output unit 
from an external device, It is characterized by having a setting means to set said received 
conversion conditions as said conversion means, and a transmitting means to transmit the 
picture signal according to said output unit changed by said conversion means to said 
external device. 
[0019] 

[Embodiment of the Invention] An example of the operation gestalt which applied this 
invention to the image reader below is explained to a detail using a drawing. 
[0020] Drawing 1 is the schematic diagram of the system of this operation gestalt. It 
consists of the keyboards 12 and mice for giving directions to the monitor 13 for visualizing 
the chrominance signal of the image outputted from the host computer 11 for controlling 
the reading conditions of the processing and maintenance of a chrominance signal which 
were outputted from the scanner 10 which is an image reader, and the scanner, or a 
scanner, and the host computer, and a host computer. 

[0021] Drawing 2 is a block circuit diagram for explaining this operation gestalt. A scanner 
10 consists of a body 1 of a scanner, and a transparency manuscript unit 2, and is 
connected in the host computer 11 by SCSI bus which has generally spread widely. 
Moreover, a host computer 11 is connected with a monitor 13, and an operator does an 
image reading activity, looking at the image displayed on this monitor 13. 
[0022] First, the structure of a scanner 10 is explained. 

[0023] 102 is a cold cathode tube used as the source of the illumination light. 101 is a light 
source lighting circuit for turning on a cold cathode tube 102, and is the so-called inverter 
circuit. 105 is a vertical- scanning motor for moving the reading unit 157 of drawing 8 in 
the direction X of vertical scanning, and is a stepping motor here. 104 is vertical-scanning 
Motor Driver for making the vertical- scanning motor 105 drive according to the instruction 
from a system controller 100. 103 is a home-position sensor for detecting the criteria 
location of vertical scanning, and has detected the projection configuration of the reading 
unit 157 using a photo interrupter. What was indicated to be HP by drawing 11 is the 
home position which becomes the criteria location of vertical scanning at the time of 
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reflection copy reading. 106 is an image formation lens system and 107 is CCD linear 
image sensors (Following CCD is called). 

[0024] Image reading of a reflection copy is performed by moving the manuscript D put on 
manuscript base glass 150 in the direction X of vertical scanning by the vertical-scanning 
motor 105, and making the reading unit 157 scan. 

[0025] 108 is analog amplifier and amplifies the analog signal outputted from CCD. 109 is 
an A/D converter and changes into a digital signal with a color [ RGB each ] of 12 bits the 
analog signal outputted from the analog amplifier 108. 110 is an image-processing means, 
like drawing 3 , has image-processing functions, such as masking processing in which an 
operation is possible, and gamma curve conversion, with gradation depth with a color 
[ RGB each ] of 12 bits for RGB each chrominance signal of every, in addition processes 
CCD driving pulse control, CCD electronic shutter control, etc. The image-processing 
means 110 consists of gate arrays, and it is possible to perform various processings at a 
high speed. Ill is a line buffer, is a part which memorizes image data temporarily, and is 
realized by general-purpose random access memory. 112 is the interface section and is for 
communicating with a host computer 3. Here, the SCSI controller has realized. 113 is the 
offset RAM which is RAM as working area at the time of performing an image processing, 
and performs temporary storage of various data, such as preservation of a PURISU can 
image besides amendment of the offset between RGB Rhine of CCD, histogram creation, 
and a shading compensation, or image data. Here, it has realized by general-purpose 
random access memory. 

[0026] 114 is gamma RAM for memorizing a gamma curve and performing a gamma 
correction. 

[0027] 100 is the system controller which memorized the sequence of the whole film 
scanner, and is just going to make it perform various actuation according to the instruction 
from a host computer 11. 115 is a CPU bus which connects a system controller 100, the 
image -processing means 110, a line buffer 111, the interface section 112, offset RAM 113, 
and gamma RAM 114, and is constituted by the address bus and the data bus. 
[0028] Next, drawing 5 sticks transparency manuscript unit 2, and it explains. 
[0029] 202 is a cold cathode tube used as the source of the illumination light. 201 is a light 
source lighting circuit for turning on a cold cathode tube 202, and is the so-called inverter 
circuit. 204 is a vertical-scanning motor for moving the light source 202 of drawing 9 in the 
direction X of vertical scanning, and is a stepping motor here. 203 is vertical-scanning 
Motor Driver for making the vertical- scanning motor 203 drive according to the instruction 
from the transparency manuscript unit controller 200. 205 is a home-position sensor for 
detecting the criteria location of vertical scanning, and has detected the projection 
configuration of the light source 202 using a photo interrupter. What was indicated to be 
HP by drawing 12 is the home position which becomes the criteria location of vertical 
scanning at the time of transparency manuscript reading. 

[0030] 200 is a transparency manuscript unit controller, performs reception of a command, 
and transmission of the status through a communication wire 116 from a system controller 
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100, and controls a motor 203 and the lighting circuit 201 according to the contents of the 
command. It is always checking whether the transparency manuscript unit 2 is connected 
based on whether for the system controller 100 of the body 1 of a scanner to ask the 
transparency manuscript unit controller 200 through a communication wire 116, and to 
have delivery and a reply in a command periodically. 

[0031] Image reading of a transparency manuscript is performed by scanning the 
manuscript F put on manuscript base glass 150 by making it move in the direction X of 
vertical scanning in the light source 202 of the reading unit 157 and the transparency 
manuscript unit 2, maintaining a relative position at coincidence. 

[0032] The flow of the processing in this operation gestalt is explained using drawing 4 . 
[0033] The application software for performing image reading from a scanner stored in the 
host computer 11 is started (S4l). 

[0034] This application software is the software for controlling a scanner. 
[0035] Based on the directions of a user inputted using the user interface of the started 
application, it chooses whether image reading by reflection copy mode is performed, or 
image reading by transparency manuscript mode is performed (S42). 

[0036] Since an operation gestalt when image reading by reflection copy mode is specified 
is the same as that of drawing 11 , it omits explanation. In addition, in reflection copy 
mode, processing which changes 12 bits into 8 bits is performed with the image-processing 
means 110 using the gamma transform-processing circuit 32. The conversion conditions 
used at this time are set up by the system controller 100. 

[0037] The operation gestalt in the case of performing image reading by transparency 
manuscript mode to below is shown. 

[0038] The monitor with which a reading image is finally outputted is chosen (S43). 
Drawing 5 is an example of the user interface for choosing the class of monitor to output, 
and is displayed on the monitor under connection. The profile corresponding to the monitor 
chosen by choosing one of this **** for user interfaces and two or more kinds of monitors 
registered beforehand of arbitration is applied at the time of image reading. The approach 
of selection is performed by checking a desired monitor using the keyboard 12 or mouse in 
drawing 1 . Moreover, the profile about this monitor needs to be beforehand held in a host 
computer 11. 

[0039] In addition, application judges the class of profile currently held in the host 
computer 11, and you may make it display on a user interface. Moreover, automatic 
distinction of the class of monitor 13 connected to this host computer based on the system 
information of a host computer 1 1 is carried out, and you may make it set up the class of 
monitor which is equivalent to a monitor 13 as a default of S43. By doing in this way, a 
user can omit selection processing of S43, except when aiming at what is displayed with 
other monitors. 

[0040] Next, the gamma curve and masking multiplier for transmitting to a scanner 10 
from a host computer 11 are computed on a host computer (S44). This is equivalent to what 
compounded the profile for scanners, and the profile for monitors. And a scanner 10 sets 
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the masking multiplier and gamma curve which received from the host computer 11 to the 
masking processing circuit and gamma curve transform-processing circuit which are 
shown in drawing 3 (S45). 

[0041] After completing the above activity, a scanner starts image reading and transmits 
image data to a host computer 11 (S46), and the application of a host computer 11 receives 
this image data, and outputs it to a monitor (S47). 

[0042] The gamma curve for transmitting to a scanner from a host computer and 
calculation of a masking multiplier are explained. This calculation processing is one 
function of application, and is realized based on the program of application using hard 
resources, such as CPU of a host computer. 

[0043] Since it is very close to a linear, real disregard of the gamma curve of a scanner can 
be carried out. That is, trouble does not have not performing processing of drawing 12 (A), 
either. 

[0044] With this operation gestalt, since the image-processing means 110 of a scanner 
consists of hard circuits like drawing 3 , processing of drawing 12 (A) which can carry out 
real disregard is omitted. 

[0045] Then, although it is the masking multiplier (B) of the profile for scanners, and the 
masking multiplier (C) of the profile for monitors, these can be expressed by the matrix of 
3x3. 

[0046] Generally, masking processing is applying 3x3 matrix to the RGB value of an input 
signal as follows. R of the input signal with which A/D conversion of R0, GO, and B0 was 
carried out here, respectively, G, and B value ■- it is ■■ Rl, Gl, and Bl -- they are R after 
masking processing, G, and B value, respectively. Moreover, aij (l**i, j**3) is a masking 
multiplier, and this value is a value of an image reader and an output unit proper. 
[0047] 

[External Character l] 



Rl 1 




al I.a21.a31 


' R0 1 


Gl 




al2.a22.a32 


GO 






al3.a23.a33 


, B0 . 



[0048] Therefore, composition of (B) and (C) can be performed as follows. The compound 
matrix is set to (E). In this invention, this matrix multiplier will be transmitted to a 
scanner. 
[0049] 

[External Character 2] 



el l,e21 ,e31 
el 2,e22.e32 
e 1 3, e23, b33 



cll.c21.c31 
c 12,c22,c32 
cl3.c23.c33 



bll.b21.b31 
bl2.b22.b32 
bl3.b23.b33 



[0050] This cannot be disregarded although it is finally the gamma curve of the profile for 
monitors. This gamma curve is set to (F). The gray scale conversion by the tone curve is 
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giving the conversion curve of arbitration to the RGB value of an input signal as follows. As 
the above-mentioned [ Rl, Gl, and Bl each value ], the value after R2, G2, and B-2 give a 
conversion curve to Rl, Gl, and Bl each value, fr (x), fg (x), and fb (x) are the conversion 
curves of R, G, and B, respectively, and this curve is peculiar to an output unit here. In 
addition, a 1- dimensional table is generated for every color component, and a gamma 
conversion curve is transmitted to a scanner 10. 
[0051] R2=fr(Rl) 
G2=fg(Gl) 
B2=fb(Gl) 

[0052] A host computer 11 transmits the masking multiplier and gamma conversion curve 
which were obtained by above-mentioned calculation processing to a scanner 10, and the 
masking multiplier which received the scanner 10 sets a masking processing circuit to 31 
as it is. About a gamma conversion curve, the table which compounded the function for 
carrying out linear transformation of the 12 bits which the scanner holds to 8 bits in the 
gamma conversion curve of the 12-bit output of a 12-bit input which received, and was 
obtained is set to the gamma curve transform-processing circuit 32. In addition, this 
synthetic processing is performed by the system controller. 

[0053] When transparency manuscript mode is set up, in the image-processing means of a 
scanner 10, processing based on masking conversion (E) and gamma curve conversion (F) 
is performed. Since this image-processing means can process 12-bit depth, unlike a 
conventional method, processing with deeper gradation depth can be performed. 
[0054] According to this operation gestalt, it can become possible to perform a m bit image 
processing to color matching which can perform only n-bit processing using an image 
reader with the throughput of m (>n) bit depth, consequently lack of image information 
which is represented by gradation jump can be controlled, and a highly precise image 
output can be performed. 

[0055] Drawing 7 shows the example of the effectiveness. This drawing is the histogram of 
the output image which applied the color match of the conventional technique, and the 
output image which applied the technique of the color match by this invention. 
[0056] By the conventional technique, if a histogram is seen, while the gradation jump will 
have arisen and the gradation information on an image will be lost greatly, in this 
invention, it turns out that the gradation jump is mitigated. 

[0057] Moreover, soft application performs advanced processing called composition of a 
profile, and complicated operations, such as a matrix operation, use the image-processing 
means of the scanner which consists of hard circuits. Thus, while being able to simplify the 
circuitry of a scanner by performing a role assignment appropriately according to the 
contents of processing, highly precise processing can be performed at a high speed. 
[0058] In addition, although 8 bits and 12 bits are used with the above-mentioned 
operation gestalt, other numbers of bits are sufficient as this invention. 
[0059] 

[Effect of the Invention] According to this application the 1st invention, lack of image color 
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information including the gradation jump phenomenon in an image processing can be 
made to mitigate. 

[0060] Moreover, according to this application the 2nd invention, according to the function 
of an external device and an image processing system, a role assignment can be performed 
appropriately, and an efficient and highly precise image processing can be realized. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll They are the systems in which an operation gestalt is shown. 
[Drawing 21 It is the block circuit diagram showing the configuration of an operation 
gestalt. 

[Drawing 3l It is the detail of the image -processing means of a scanner. 

[Drawing 41 It is the flow of processing of color matching. 

[Drawing 51 It is a user interface for choosing a monitor. 

[Drawing 61 It is the flow of the color profile application by this invention. 

[Drawing 71 It is histogram data of the output image by the conventional method and this 

invention. 

[Drawing 81 It is the side elevation of the scanner of a flatbed mold. 

[Drawing 9l It is the side elevation of the flatbed mold scanner equipped with a 

transparency manuscript unit. 

[Drawing 101 It is the principle Fig. of color matching. 

[Drawing 111 It is the flow of the conventional processing of color matching. 
[Drawing 12] It is the flow of processing conventionally in color profile application. 
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